[Neural control of tracheal smooth muscle during cough].
Contraction of tracheal smooth muscle during mechanically induced coughing was studied in dogs. Recordings of smooth muscle tension were obtained from the cervical trachea, which is not influenced by intrathoracic pressure. We observed that during breathing at rest, tracheal smooth muscle contracts and relaxes in synchrony with phrenic nerve activity. When cough occurs, the tracheal smooth muscle contracts continuously and tonically with no rhythmic correlation to phrenic nerve activity. Sometimes the contraction starts before the phrenic nerve activity increases. A neuromuscular blocking agent caused a significant decrease in phrenic nerve activity in response to mechanical stimulation. The correlation between phrenic nerve activity and tracheal smooth muscle tension during normal breathing was also observed after afferent inputs from pulmonary mechanoreceptors were interrupted. During coughing, however, this correlation was lost. From these results we conclude that the neural control of tracheal smooth muscle is at least partially independent of phrenic nerve activity during coughing. Because coughing was attenuated by neuromuscular blocking agents, we speculate that there is a positive feedback mechanism from receptors in the chest wall or airway, which increases the magnitude of coughing.